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TITLE OF THE EW^NTION 
Use of antioxidants in ladiatiorhcurablc cx)ating compositioiis for producing abhesive coatings 

RELATED APPLICATIONS 

The ^plication claims priority under 35 USC §1 19 to German qjplication 102 32 828.5, 
filed July 19, 2002, herein incorporated by reference. 

BACKROUND OF THE INVENTIONS 

Field of the Livention 

The invention relates to radiation-curable coating compositions comprising at least one radiation- 
curing organopolysiloxfflie having (meth)acrylic ester groups, iri which antioxidants are used to 
compensate the inhibition caused by oxygen in the course of curing, and to their use for producing 
abhesive coatings- 

Description of the Related Art 

Abhesive coating compositions are used extensively for the coating in particular of wd> matmals in 
order to reduce the propensity of adhesive products to adhere to these surfaces. 

Abhesive coating compositions are used, fpr example, to coat papers or films intended for use as 
backing? for self-adhesive labels. The labels, provided with a pressure-sensitive adhesive, still adhere 
to the coated surface to a sufificient extent to allow the backing films bearing the adhesive labels to be 
handled. The adhesion of the adhesive labels to the backiiig fibns must be suflSciently high that in the 
course of mechanical application of labels, to bottles for example, the labels do not become detached 
preniaturely fiTpm their backing filnis as they run over deflection rollers. On the other hand, ho wever, 
the labels must be able to be peeled fix>m the coated backiiig film without any substantial impainnent 
in their bond strength for the subsequent utility. Further possibilities for ^plication of abhesive 
coating compositions are packaging papers, which are used in particular to package sticky goods. 
Abhesive p^>ers or films of this land are used, for example, to package food stufife or to package 
industrial products, such as bitumen, for example. 
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A ftiithq' plication of abhesive coatmg TOmpositions is in the production of self-stick closures, as, 
for sample, in &eca$e of disposable diapers, tflheabhesivenessistophi^ i.e., Ihe release force too 

- , •' ' • . * ■ " - . ' ■ ' .. . _ 

low, the diaper does not stay reliably closed. If the abhesiveness is too low and thus the release force 

. I ' 

too Wgh, the closurc/can ho longer be opened wiA^ 

'5. •"■ • ■ ; ■ • • . 

The preparation of organpsiloxanes witti (meth)aciylate-modified organic gicoups attached to the 
siloxane unit by way of Si-O and/or Si-C bonds is described in numerous patents. The prior art is , 
rg)resented by the foUowing patmts. ^ 

' ' t ' - • ' 

10 Qrganopolysiloxanes where the (nieth)a(^lateHconitaining organic groups are connected to ttie 
polysjloxane framewpik by way of Si-GMD bond are described in I)E-C-27 47 233 and 
DE-G^i? 48 708. 

- 1 • * » 

' . ** * * ■ . 

■■ ■ " . f * . " ■' ^ 

" "**- '-^ * "- 

Qrganopolysiloxanes in which the aerylate-writaining organic groups are connected to the 
15 pplysiloxane firework by way of Si-C bonds can be pjn^ar^d, for example, hy subjecting a 
hydrosiloxane to addition reaction with allyl glycidyl ether or another suitable epoxide having an 
plefinic double bond and, following the addition reaction, esterifying the epoxide with acrylic add, in 
the course pf winch the epoxide ring is'p^ 

' ■ . • ^ • " ■ ' * I, ' ' . * ' - " ' • 

- I ■ • - ' . 

20 A further |X)ssibility for preparing (meth)acrylate-modified polysiloxanes with Si-C linkage of the 
niodifying group(s) is to subject a hydrosiloxane to addition reaction with an alcohol haying a olejBnic 
dpuble bond, such as alkyl alcohol, in the presqice pf a platinum catalyst and then to react the OH 
group of said alcohol with acrylic acid or a with a mixture of aqylic acid and other saturated or 
unsaturated acids. This procedure is described, for example, in DE-Ct38 10 140. ' 

A fiirther possibility is in each case to attach two or more (melh)aaylate groups per connecting link to 
the siloxane fiamewpik. In order to achieve pptimiim crosslinking - that is, as high as possible a 

■ * . 

numbdr of reactive groups in conjunction with as small as possible a density of modification on the 
siloxane backbone - it is desirable tp attach more than one (meth)acrylate group per bridging link. 
30 Such processes are described, for example, in US-6 21 i 3 
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Example of the oiganosilicon compoimds mentioned are available, for example, from Gpldschmidt, 
Gamany, under the product name TEGQ® RC, fiom Shin Etsu, J^an under the name XtSOIO, and 
fiom Rhodia, France under the designation 

A feature common to all of organosilicon compounds mentioned is that by UV radiation (following 
the addition of knowii photoinitiators) or by electron beams (EB) they cure in a very short time in a 
fiee-radical polymerization reaction. An overview of suitable photoinitiators, although not 
constitatuig any iestiiction, is .giyen in J.P. Fouassier, Polynierization Photoinitiatois: Excited State 
Process and Kinetic Aspetsts, Progress in Organic Coating, 18 (1990). 229-252 and in EP-A-1 072 
326. _ . 

' ■ ■ ' * - . ■ 

To prepare the stated coating materials it is normal to q^ply the curable mixtures to web substrates of 
plastic, metal or paper and to pass the substrates in web form jQpm roll to roll at high machine ^eeds 
of sevqnal hundred meters per minute through an UV or EB unit, where curirig tskes place. ' 

*■ • ' ' ' 

Free-radical addition pplynierizatioii is subject to a constricting oxygen inhibition. This constriction is 
all the gineater the srnaller the amount of double bonds that are enable of polymerization. The degree 
of modification is not one which can be choserj arbitrmly, since a high cpncentratioii of 
polymerization-c^able double bonds has an eflfect on the release propaties. llie organosilicon 
cornpounds desoibed, which have particularly good abhesive properties, iiomially contain a very 

I . .. 1 ■ ^ 

' . - ■ • \ 

srriaU fraction of polyrnerizatiori^^able double 

In U. Miiller, New Insights in the Irrfluerice of Oxygen on the Phptocn^ssliriking of Siticoii^ Acrylates, 

r 

Organositicon Oiern. IV, 4tii (2000), Meeting Date 1998, 663-666, Wiley-VCH Verlag GmbH, 
Weinheim, Gamany it is shovyn that during the UV curing of TEGO® RC silicones fiom 
Goldschmidt in thiri films below 100 |xm in air no acrylate double bonds are consumed, i.e., no curing 
ensues, siiice all the initiator radicals are in^ 
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In contrast to the stated organpsilicon compounds, a large number of purely organic cornpounds are 
known which contain double bonds enable of fie&-radical polymerization and which cure by UV 
radiation (following the addition of known photoinitiators, such as benzophenone arid its derivatives, 
for example) or by electron beams. A feature normally coinmon to these organic UV-curing coating 
5 compositions is that in comparison to the stated organosilicon compouiids they include a higher 
fiaction of polymerization-c^able double bonds. These coating compositions are used, for example, 
for printing inks and for producing film-forming binders or for the coating of pap&i, plastics, wood, 
and metal surfaces, but without a high-grade abhesive quality. The coating fulfills its iritended use if it 
cures, for example, without smearing, with suflSciont surface hardness and gloss. The amount of 
1 0 polymaizatipri-capable double bonds can therefore be chosen more variably, and in the majori^ of 
cases is much higher. , 

In contrast to the stated organosilicon compounds the stated organic compounds are significantly less 
sensitive to oxygen inhibitioii, owing to the higher fi:action of polymerization'-capable double boiids. 
15 By increasing the intensity of UV irradiation or the photoinitiator concmtration it is possible to 
achieve a fiirther reduction in the oxygen sensitivity. The coating material is therefore fiiequently 
curable in normal air. 

Increasing the intensity of UV irradiation or the photoinitiator concentration does not lead to high- 
2 0 quality release coatings when the pigaripsilicpn compounds desaibed are curcd in air or when fliene 
are high residual oxygen concentrations. An excessive residual oxygen coriceiitratiori has an adverse 
effect ori the release properties of the crired coating. The degree of cross linking of the coating 
compodtion decreases as the residual oxygen content goes up. Uncrdsslinked organosilicon 
compounds remain in the coating. The release coating reacts with constituents of adhesive substances, 
25 leading to a change in the release effect with respect to the adhesive substance. There may in 
particular be an adverse effect on the stability of the release force over relatively long periods of time. 

It has therefore prpvai to be necessary to blanket the coating at the time of curing with pure nitrogen. 
The reaction chamber of the UV or EB unit is flushed with high-purity nitrogen, and atmospheric 
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oxygen is displaced down to a residual concentration of preferably less than 50 ppm. The use of 
nitrogen, howeva, represents an additional cost. 

The literature depicts a variety of possibilities for the chemical condensation of oxygen inhibition: 

1. K.K. Dietliker, Qiemistry & Technology of UV & EB Formulation for Coatings, Inks & 
Paints, Volume 3, Sita Teclmology Ltd, UK, p. 83 describe the addition of amines, especially 
tertiary ainines, 

2. C. Decker, A Novel Method for Consuming Oxygen Instantanepusly in Photopolymerizable 
Films, MacromoL Chem. 180, 2027-2030 (1979) describes the inftared-^induced excitation Of 

, , oxygai to the sin^et state by means of methylene blue, for example, and subsequent oxidation 
of l,3KliphenyUsoberiz»fiiran as a scavOTgm 

3. C.W. Miliar et al.. Analysis of the reduction of oxygen inhibition by N-Vinylimides in free 
radical photocuiing of acrylic formulations, RadTech 2000, Technical proceeding? describe the 
positive effect of N-vinylinudes on the UV curing of organic c^^ 

4. B. Xiao et al.. Studies on curing effects of pho^hite monoraer by EB radiation in the air. 
Radiation Physics arid Chemistry 57 (2000) 421-424 describe the synthesis of an acrylate- 
functional phosphite and its use iii organic acrylate coating compositions in the context of EB 
curinginair. 

5. C.R. Mogan et al., UV generated oxygen scavengq:s and their effectiveness in 
photopolymerizable systems. Journal of Radiation Curing, October 1983 investigate the effect 
of amines, thiols, and phosphorus compounds on the reduction in the amount of oxygen 
dissolved in organic UV^^uring coating compositions. 

6. E. Zadok, Optimisation of the photocuring of a ternary mixture of methactylic monomers using 
DSC, Thamal analysis highlights, 9 ICTA, Jerusalem, Israel, 21-25 August 1988 desaibes 
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the use of differ^tial scanning calorimetiy to investigate the UV curing of oiganic coadng 
materials and phosphites. 

7. US-3 699 022 describes the use of orgqmc UV-K^um 
5 polyesters with a mixture of benzoin ether photoinitiatprs, phosphines and phosphites. 

The eflfectiveness of the reaction principles is described in (2, 5, 6) for laboratory systems. No 
predictions are made of their suitabiUty in high-spee^ 

web substates. None of the methods stated, with the excq^tion of the use of especially tertiary amines 
10 (1), has become established in the art, nor is any reflected in standard formulations and plications of 
UV- or EB-curing coating compositions or release coatingg. In the curing of the organosilicon 
compounds desaibed, however, the effectiveness of tertiary amines is iiot sufficient to produce a 
, . significant increase in the allowable amount of residual oxygen without leading increasingly to low- 
quality release coatings. 
15 . 

The thiol and phosphorus compounds fipin references (4-7) are nomially used as antioxidants in 
plastics and coatings in order to iniprove the durability and the weathering stability and UV stability. 
They have not acquired any technical relevance in alleviating oxygeri inhibition in organic UV- or 
EB-curing coating compositions. 

20 

SUMMARY OFTHE INVENTIQN 

Surprisingly it has been found that throu^ tiie use of such antioxidants the adverse eflfect of 
atmospheric oxygen on the curing of the stated organosiloxanyl (meth)acrylates which can be cured 
under UV li^t or by means of electron beams is effectively siq^pressed. Tolerance to the residual 

2 5 oxygen content in the reaction chamber is signtficaiitly increased and the quality of the resultant 

release coating toward adhesive substmces are iinproved. 

DESCRIPTION OF THE INVENTION 

The present invention accordingly provides in one of its aspects a radiation-curable coating 

3 0 composition which comprises at least oiie radiation-curing organopolysiloxane having (nieth)aCTylate 
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esta groups, an additive to comp&isate the inhibition caused by oxygen in die course of curing, an4 
if desired, photoinitiators and customary aiixiliaries and adjuvants, wherein said additive used is at 
least one antioxidant fiom the group of the phosphorus(Iir) compounds and/or sulfiir compounds. 

Further subject matter of the invention is dejBned by the claims. 

The antioxidants which can be used in accordance with the invaition are those which are normally 
used to stabilize properties such as storability, heat resistance, weathering stability, and UV stability in 
polymer coatmgs and polymer moldings. The compounds, which in some cases here are also referred 
to stabilizers, are included under tiie inventive definition of the mitioxidaiits. Antioxidants of ttie 
invention are those firpm the group of the peroxide-destroying antioxidants, particularly those witti 
phosphorus(TII) compoxmds and sulflir 2u^^ 

Phosphonis(ni) compounds are antioxidants of the gen^^ 

(R>,-P-(OR>. 

in which the radicals 

R are identical or diffatent and are aliphatic, cycloaliphatic, aromatic, araliphatic or heteixx:yclic 
radicals and 

a arid b can be from 0 to 3 , where a + b mxist be 3 arid, 
preferably, at least one of the radicals is -OR; 
examples include 

Triphenyl phosphite, diphenyl isodecyl phosphite, diphenyl isooctyl phosphite, phenyl diiso- 
decyl phosphite, triisodecyl phosphite, triisobutyl phosphite, tris(2-ethylhexyl) phosphite, tris- 
(tridecyl) phosphite, trilauryl phosphite, 4,4'-butylidene-bis(3-methyl-6-t-butylphenyiditridecyl) 
phoq)hite, neopentanetetrayl bis(octadecyl) phosphite, tris(nonyiphenyl) phosphite, tris(mono- 
and/ordinonylphenyl) phosphite, (Kisodecyl pentaerythritol diphosphite, tetr^hmyl 
dipropylene glycol diphp^hite, poly(dipropylene glycol) phenyl php^hite, alkyl (Cipto C15) 
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bisphenol A phosphite, tris(dipiopylene glycol) phosphite, dioleyi hydiogai phosphite, 9,10- 
dihyciix>-9K)xa-10^phosphaphenanthr^ 10-oxide, 10-(3,5:Kli4-butyl)-4-hydipxybai^ 
dfliydip-9roxa-10-pho^haphena^ 10-oxide, . 10Klecyl6xy-9,10-dihydrch9-oxa-10- 

phosph^henanthrene, tris(2,4rdi-t-bu1ylphenyl) phosphite, cyclic neopentanetettayl bis(2,4Kli- 

'• ■ . ■ . i. ■ ' - - , 

t-butyiphenyl) phosphite, cyclic neopetitanistetrayl bis(2,6-di4-butyl-4-methylphienyl) 
pho^hite; 2,2-methylenebis(4,6-di4-butylphen phosphite, distearyl pentaerythritol 

dipho^hite, di(2,4-dirt-butylphaiyl) phosphite, tetrakis(2,4-di4-butylphenyl)-4,4-biphenylm^ 
(Jiphosphonite, bis(2-ethylhexyl) 2-ethyIhexylphosphonate, dibutyl butyl phosphonate, 
triisooctylphosphm 
andalso 

sidfur antioxidants, such as ddauiyl 3,3%thiGdipropionate, dimyristyl 3,3'-thiodipippionate, 
distearyl 3,3 '-thiodipropionate, 2-mei:c^tobenziniidazole, n-dodec>dthiol, tetrakismethylene-3- 
(lamylthio)propionatpmetha^^ steiafjdthiopropylamide, distearjd disidfide, 3,3-thio-di- 
^ropionic acid lamyl ester), 3,3^thi6-di(propiomc acjd stearyl ester), di-octadecyl disulfide, 

thiodiethylene bis[3H[3,5KU4ertTbu1yl-4-hydroxyphenyl)pippi6^ 4,6-bis(octylthiomethyl)- 

' " . ' . ' ■ - ■■ ■ " 

o-q:esol, 4,4'-thiobis(2-t-rbutylT5-methylphenol), 4,4'-thiobis(6^trbutyl-5-methylphenol), metal 
salts, for example the zinc salt of dialkyldithiocarbaniic acid, and zdnc dialkyldithiophosphates 
such as zinc di(4-methy 

These types of antioxidant can be ii^ed alpiie or iii each ease in combimtion with one another or in 
combinations between each, other. Based on the stated organically niodified polysiloxanes the 
antioxidants are xised in an amount of fiom about 0.00001 to about 20% by weight, in paiticular from 
about 0.005 to about 5% by weight 

The process for admixing the antioxidants, to the stated organically modified polysiloxanes is not 
subject to any particular restriction. It is preferred to 11^ < ca 

80°C) or liquid form. Particularly suitable antioxidants are those are which compatible with and 
miscible in the sihcone matrix. 
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Advantages of Uie UY or EB qx)ssliiiking of an jn^ mixture of antioxidants and/or stat»ilizers 
and the stated organically modified polysUoxanes includ 

i • • ' . I • ' 

* > . I 

' '- * ' • . 

.■ " , \ . - - - 

- The allow^le residual oxygen content during UV^induced polymCTizadon is significantly 
5 increased ' 

The curing of the products on substrate : ' 

r It is possible to save on pure nitrogen, as is required to achieve veiy low residual oxygen 

concentratioiis in the reaction chainber, and to u^^ 

The mechanical complexity required to achieve the now increased residual oxygen 

' • . " " ' ■■■ - ■ . . . - . ' , - 

i p concentratioii is simpMed, along with an inc^ 

' ' * * - r 

The release coatings obtained possess an iiiprove^ 

*■ * 

Thae is less of a variation, or none at all, in the abhesiveness of the cured products on storage, 
* recognizable fix)ni the inaiease in release for^^ 



15 The curable rnixtures of the invention, comprising aritioxidants and the stated organically modified 

■■ ■ . '■ ' . , . - . • ■ / ' . ' " . 

polysiloxanes arid photpinitiators, can be used as radiation-curing paints or coating cojpipositions or as 
additives to such systems, , * 

■ ' . • •• • ... • . .f 

They can be compoxmded cohyentionally with curing initiators, filleas, pigrnents, other conventional 

* ■ ' ' * ■ . - , ■ ■ 

20 aq-j4ate sfystems and fiirther custonisay adjuvants. They can be crosslinked tteeeniimensipnally by 
rneans of fiee radicals and cure under the influence of highTcnergy radiatiori such as UV or electtoii 
beams within a very short time to form rnechaiiically and chemically resistant coats. Where the 
/ radiation source used is UV light, crosslinking takes place preferably in the presence of photoinitiators 
and/or photosensitizes such as benzophenorie and its derivatives or benzoin and corresponding 

25 substituted benzoin derivatives, for example. 



Photoinitiators and/or photdsensitizers are used in the compositions comprising the 
or^ttiopolysiloxanes preferably in amounts of fiipm about 0,01 to about 10% by weight, in particular 
icom about 0.1 to jabout 5% by weight, based in each case on the weight of the aoylate-fiinctipnal 
.30 organopolysiloxanes. . ' 
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i 

The exanq^les below are intended to illustrate the invention, but do not constitute any restriction 
whatsoever. 

5 Examples: 

Performance testing : 

To test the performance properties of the substances for use in accordance with the invention the 
10 products of the examples and those of the non-inventive, comparative examples, following the 
addition of 2% of photoinitiatpr (Darocur® 1173, Ciba Spezialitaten Chemie), are applied to web 
substrates (orientated polypropylene film) and are cured by exposure to UV light fiom a medium- 
pressure mercury vapor lainp at 120 W/cm under mtrpgen inertization with different residual oxygen 
contents and at different web speeds. The ^plication rate is in each case ^proximately 1 g/m^ 

Release force: 

The release force is determined using different adhesive t^es 25 mm wide, namely an adhesive t^ 
coated with aqrylate adhesive and obtainable commercially fiom Beiersdorf under the name 
20 TESA^ 7475 and also an adheave t^e coated with an industry-standard hotmelt pressure-sensitive 
adhesive based on styrene--isoprene-styrene block copolymer (SK), styrene-butadiene mbbear 
, (SBR), and rosin tackifier. 

To measure the abhesiveness these adhesive tapes are rolled onto the substrate and then stored at 
25 4QPC under a weight of 70 g/cm . After 24 hours a measurement is made of the force required to 
remove the respective adhesive tape fiom the substrate at a speed of 30 cm/min and a peel angle of 
1 80°. This force is tetined the release force. The gmeral test procedure corresponds essCTtially to test 
method No. 10 of the Federation Inteniationale des Fabrieants et Transformateurs D'Adhesife et 
Thennocollants sur Papier et autres Supports (FESfAT). In order to investigate the aging behavior the 
3 0 storage time is extended to 3 months under the conditions described above. Blocking is said to occur 
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if the abhesive effect of the release coating is reduced to such extent by aging that the adhesive t^ 
can no longer be detached, or can be detached only by jqjplying a voy high force. 

I 

Loop test: 

The loop test serves for rapid detennination of the degree of cure of a release coating. For this test a 
strip of the adhesive tape TESA® 4154 fiom Beiersdoif approximately 20 cm long is rolled three 

4 

times on to the substrate and immediately removed again by hand. Then, by placing the ends of the 
adhesive tape together, a loop is formed, so that the adhesive faces of both ©ads are in contact over a 
distance of proximately one cqtitiineter. The ends are then puUed q)art again by hand, in the course 
of which the contact area ought to inigrate uniformly to the center of the adheave t^. In the case of 
containiiiation with poorly cured release material the bond straigth of the adhesive tape is iio longer 
sufficient to hold the contact area together when the ends are pulled apart In this case the test is 
classed as Med 
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Subsequent adhesion: 

The subsequent adhesion is detennined largely in accordance with EDSfAT test ^ecification No. 
11. For this purpose the adhesive t^e TESA^ 7475 from Beiersdorf is rolled on to the substrate and 
5 then stored at 40*^Cimda: a weight of70g^cm\AAer 24 houre 

release substrate and rolled on to a defined substrate (steel plate, glass plate, film). Aft^ one minute a 
measurement is made of the force required to remove the adhesive t^e fiipm the substrate at a speed 
of 30 crn/niin and a peel angle of 180^. The resulting measurement is divided by the value for the 
sanae ineasureinent on an untreated adhesive tape under otherwise identical test conditions. The result 
1 0 is termed the subsequent adhesion and is expressed in general as a percentage. Figures above 80% are 
coiisideitd by the skiUed worker to be suffi^^ 

Radiation-curing organosificorl compounds: 

15 . Tlie tadiadpiHniiing organosilicon! compounds used arc picxlucts of the company Goldschmidt, 
whidi are obtainable under flie designation TEGO"^ RC, Hie product TEGO® RC 902 has a veary 
good abhesive effect toward adhesive substances in the cured coating, llie amount of polymerization- 
capable double bonds is very low. TEGO® RC 902 is blended with TEGO® RC 71 1 in order to 
improve the substrate adhesion. TEGO® RC 711 has a hig^ 

2 0 double bonds and consequently, if coated on its own, also has a lower abhesiveness toward adhesive 
substarices in the cured coating. 
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UV curing 


TEGO®RC product 

i 


Antioxidant 


Web 

speed 
m/min 


Residual 
oxygen on 
UV curing 


1 


RC902/RC711 
70:30 


none 


20 


20ppm 


2 


RC902/RC711 
70:30 


none 

• 


20 


200 ppm 


3 

« 


RC9Q2/RC711 

70:30 


none 


20 


SQOppm 


4 


RC902/RC711 
70:30 


1 % triphenyl phosphite 


20 


20 ppm 


5 


RC902/RC7U 
70:30 


1 % ttiphenyl phosphite 


. 20 


200 ppm 


6 


RC902/RC711 
70:3Q 


1% triphenyl phosphite 


20 


500 ppm 
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Paformance testing of test series I: 



Example 


T — ~ — - — " jjj"v . — 

Loop test / , 


Subsequent 


Release force' 


Reidase force 


Release force 


m * 




• ' adhesion 


after 24 hours 


lb 

after 24 hours 


after 3 months 


■ V * 




% 


TESAf 7475 


hotmelt 


hotmelt 




1 - ^ . } r 




cN/2.5qii 


adhesive t^e 


adhesive t^e 










CJN/2,D cm 


CJN/2. J cm 


1 


sat 


• 90 


1 [ 


45 


46 


• 2 • 


sat. 


80 




48 


.70 


3 •■ 


not sat. 


40 


5 . 


40 

t- 


180 ■ 




■ « " " . • 

sat- 


. 90 


- - 7 . ' ■■: 




48 


5 


. ■ 1 ■ - ^- ■ 

sat. . 


90, 






•■ ,'••43 ; ■ 


6 

* 

1 


sat. 


, 80 

!• - . 




5a 


46 



') sat = satisfactoiy 



14 



00130388 



Test series H: 



512425-2092 



Example 




Antoxioant 


Web 


Residual 


UV coring 


RC product 




speed 


oxygen on 


* 




4 


nvnun 


uv curing 


7 


RC711 


none 


20 


20ppm 


8 


RC 711 


none 

_ . 1 


20 


500 ppm 


9 


RC711 


P-rt. - /V !•■=■-; 

. none 


20 


ISQOppm 


10 


RC711 


1% triphenyl phosphite 


20 


20ppm 


11 


RC711 


1% Mphenyl phosphite 


, 20 


500 ppm 




RC7li . 


1% triphepyi phosphite 


: ,.' 20 


1500 ppm 
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Performance testing of test series D: 



Example 


Loop 


Subsequent 


Release force 


Release 


Release force 




test*) 


adhesion 


afta 24 hours 


force 


after 3 months 






% 


TESA® 7475 


afta 24 hours 


hotrnelt 




- 

* 




cN/2.5 cm 


hptmelt 


adhesive tc^ 










adhesive t^e 


cN/2.5 cm 










cN/2.5 cm 




.7 


sat. 


90 


354 


220 


213 




sat. 


80 , 


450 


324 


blocked 


9 


not sat. 


40 


650 


452 


blocked 


10 


sat. 


90 


324 


215 


231 


11 


sat. 


90 


342 


232 


- 245 


• 12 


sat. 


80 


362 


226 


329 



) sat. - satisfactoiy 
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Test series ni: 



Example 
UV curing 


TEGO® 
RG product 


Antioxidant 


Web speed 
m/min 


Residual 
oxygen on 
UV curing 


13 


R902/RC 71 170:30 


1% : 

4,6-bis(octyltliiomethyl)-OHsr^ 


20 


200 ppm 


14 

r 


RC902/RC711 
70:30 


; 1% 

tributyl phosphite 


20 


200 ppm 


15 


RC902/RC711 
70:30 


' 1% 

tetrakis(2,4-di-t-butylphenyl) 4,4-bi- 
phimylendiphosphonite 


20 


260ppni 




RC902/RC711 
. 70:30 


1% 

phenyl diisodecyl phosphite 


20 


200 ppm 


17 


RC902/RC711 
70:30 


6.1 %triphenyl phosphite 


20 


200ppm 


18 


RC902/RC711 
70:30 . 


5% 

triphenyl phosphite 


20 


200 ppm 
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Perfpimance testing of test series IH: 



Exatnple 


Loop test / 


Subsequoit 


Release force 


Release force 


Release force 






adhesion 


after 24 hours 


after 24 hours 


after 3 months 




■ . 


% 


TESA® 7475 


hotmeit 


hotmeit 








cN/2.5 an 


adhesive tape 


adhesive tape 










cN/2.5 cm 


cN/2.5 cm 


13 


sat 


80 


6 


55 


61 


14 


sat. 


92 

r 


.. ^, ... 


48 


55 


15 


sat 


. 82 


5 

4 


51 


62 


16 


sat. 


93 


7 


45 


52 


17 


sat 


• 85 . 

" r 


7 


46 


48 


18 


sat 


"\ . ■ .. - .. ■ ■ 

95 


7 


43 


46 



) sat ^ satisfactory 



.1 
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Test series IV: 



Example 
UV curing 


RG Product 


Antioxidant 


Webq^eed 
m/min 


Residual 
oxygen 
on UV curing 


19 


RC902/RC711 
70:30 


none 

* 


200 


20ppm 


20 


RC9Q2/RC711 
70:30 


none 


200 


200ppm 


21 


RC9Q2/RC711 

70:30 


none 


200 


SOOppm 


22 


RC902/RC711 
70:30 


1% triphenyl phosphite 


200 


20ppm 


23 


RC902/RC711 
70:30 


1% triphenyl phosphite 


200 


200 ppm 


24 


RC902/RC711 
. 70:30 


1% triphenyl phosphite 


200 


SOOpptn 
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PeafonnaiKe te#ig of test saies IV: 



. Example 


Loop test 7 


Subsequent 


Release force 


Release force 


Release force 






adhesion 


after 24 hours 


aft^ 24 hours 


after 3 months 




* _ 


% 


TESA^475 


hotmelt 


hotmelt . . 


It 






cN/2,5 cm 

? 


adhesive tjpe 


adhesive t^ 




* 






cN/2.5 em 


cN/2,5aii . - 


19 


' sat . 


92 ^ 


9 


42 


/ 49 


; 20 


notsaL 


60 


.. ■ 6 ■ ■ ^ 


46 


85 


21 ^; 


not sat 


■ 42 




■ 38 


224 


,22 


.sat 






■ ■ ■■■ 42 ,; -. 


44 


■ ; 23 ■ ■ . 


sat 


. 89 . 

■ 


• 7 - 

t 


: 44 ■ • 


45 


'■^■'"■'24• 


sat. 


. 78. • 


"^•:.8"- 


52 


63 



0 sat =^ satisfactory 



or modifications in 
changes can be 



changes 

■ » 

The' 
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